The University of Michigan, Ann Arbor, Michigan base and catalyst components of the particular system. Several investigators2-5 have studied the setting process of impression materials utilizing various methods of viscosity measurement, as will be done here. The most recent A.D.A. Specification No. 196 describes a new "Compression-set" working time test which will be further developed here to show the variation in the setting behavior of impression materials. The Specification defines setting time as a transitional period when plastic properties permitting molding are lost, and elastic properties allowing removal over undercut areas are acquired. At present no specific test for measuring setting time is listed in the Specification.
Materials and methods.
The polymerization reaction within the system chosen occurs by reduction of a double bond using a chloroplatinic acid catalyst. This reaction is believed to occur by an acid-base mechanism rather than a free radical polymerization7. Using a similar approach as that of Kookootsedes and Plueddemann8, molecules containing triplebonds may be added to the system, which have a retarding effect upon the polymerization rate. Phenylpropiolic acid*, a triplebond containing molecule showing minimal irritant properties, was chosen for this purpose.
Varying amounts of phenylpropiolic acid (P.P.A.) were added to a 20 g (1/1 base to catalyst) mix, and the viscosity was followed using a heliopathic viscometer, fitted with special t bar-type spindlest, coupled to a Investigation showed that varying ratios of catalyst to base, for this system, would also alter the polymerization rate. The viscosity versus time and the above described "compression set" technique were studied for 0.25/1, 1/1, 2/1, 3/1, and 6/1 catalyst to base ratios.
The physical properties of these modified silicone systems were Table 2 .
Results. Figure 1 shows the very small amount of phenylpropiolic acid (P.P.A.) required to produce a polymerization rate slightly slower than the unmodified silicone system. Addition of an excessive amount of P.P.A. will prevent the material from setting. 
I
The variation in setting rate as indicated by the change in viscosity achieved by different catalyst to base mixing ratios is shown in Figure 3 . The 3/1 base to catalyst ratio offers a slightly reduced setting time. Increasing the catalyst to base ratio, however, increases the time before setting.
The "compression set" data are presented in Figure 4 results for the unmodified system (regular body), the 2/1 catalyst to base mixing ratio, and 10 drops of 0.2866 g P.P.A./10 ml D.B.P. added to a 20 g mix of 1/1 base to catalyst. In Table 2 the P.P.A. containing material is the same concentration as given above. Finally, Table 2 shows possible clinical use for each of the systems presented in Table 1 , based upon the times at which the physical properties are optimum versus the minimum amount of time required in the patient's mouth. These times were obtained using the A.D.A. Specification test. Discussion.
The purpose of the experiments was to offer expanded utility of a particular addition-type silicone system which provides satisfactory properties. The methods discussed show a means for customizing the polymerization rate of addition-type silicone systems to the particular needs of the practitioner. The working times developed were selected as possible improvements over the commercial system. Shorter or longer working times can be devised from the methods presented. The expected uses of these changes are within the areas in which the clinician may require primarily an extended working time such as in a syringetray technique. Use of this method may also provide assistance in a teaching environment where unfamiliarity with manipulation requires increased working time.
The unexpected slower rate of increase in viscosity observed with increasing catalyst concentration, Figure 3 , is believed to be caused by the much lower viscosity of the catalyst paste compared to that of the base paste. The difference in the initial slope between the P.P.A./D.B.P. and 3/1 catalyst to base curves shown in Figure 4 indicates why the 2/1 catalyst to base system offers superior setting characteristics over the P.P.A./D.B.P. system.
The extension of the new working time test method allows comparison between the setting characteristics of different impression materials.
Further toxicity studies beyond the cell culture tests are recommended on phenylpropiolic acid prior to clinical use of this system.
Conclusions.
Two methods for customizing the polymerization rate of an addition-type silicone impression material are given. Each of these methods, within the concentrations shown, offers extended working and setting times with little effect upon desirable physical properties. Increased polymerization rates are also possible, but were not developed. Extension of the new A.D.A. Specification No. 19 working time test method to include the entire setting process offers an easy, low-cost method of comparing the setting characteristics of various impression materials.
